Manipulation of the delayed rectifier Kv1.5 potassium channel in glial cells by antisense oligodeoxynucleotides.
Glial cells have been shown to express several biophysically and pharmacology distinct potassium channel types. However, the molecular identity of most glial K+ channels is unknown. We have developed an antibody specific for the Shaker type potassium channel Kv1.5 protein, and demonstrate by immunohistochemistry the presence of this channel in glial cells of adult rat hippocampal and cerebellar slices, as well as in cultured spinal cord astrocytes. Immunoreactivity was particularly intense in the endfoot processes of astrocytes surrounding the microvasculature of the hippocampus. The specific contribution of this channel protein to the delayed rectifying K+ current of spinal cord astrocytes was determined by incubating these cells with antisense oligodeoxynucleotides complementary to the mRNA coding for Kv1.5 protein. Such treatment reduced delayed rectifier current density and shifted the potassium current steadystate inactivation, without altering current activation, cell capacitance, or cell resting potential. The tetraethylammonium acetate (TEA) sensitivity of astrocytic delayed rectifier current was enhanced following antisense oligodeoxynucleotide treatment, suggesting that Kv1.5 channel protein may provide a significant component of the TEA-insensitive current in this preparation. Our results suggest that Kv1.5 is widely expressed in glial cells of brain and spinal cord and that delayed rectifying K+ currents in astrocytes are largely mediated by Kv1.5 channel protein.